Characterization of an upstream regulatory element of the human apolipoprotein E gene, and purification of its binding protein from the human placenta.
We have previously demonstrated that expression of the human apolipoprotein (apo) E gene is controlled by multiple regulatory elements in the promoter [Paik et al. (1988) J. Biol. Chem. 263, 13340-13349; Chang et al. (1990) J. Biol. Chem. 265, 9496-9504]. To extend these studies, we have characterized an element in the apoE gene promoter that spans nucleotides -101 to -89, upstream regulatory element 3 (URE3). Transcription of promoter/marker gene constructs in vitro showed that URE3 modulates gene expression. Gel mobility shift assays of URE3 using human placental nuclear extracts detected a specific binding protein whose activity can be modulated by micromolar amounts of divalent copper and zinc. Competitive binding and gel shift assays with mutant oligonucleotides revealed critical nucleotides within URE3 required for its specific nuclear protein-binding activity. Gel filtration and oligonucleotide affinity chromatography were employed to isolate a URE3-binding protein (URE3BP) from human placental nuclear extracts. Purified URE3BP appears to be a M(r) = 300,000 protein that is composed of four equally-sized basic subunits of M(r) = 67,000. These studies indicate that URE3 is an active regulatory component of the apoE gene.